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COLLAPSIBLE AND EXPANDABLE INSTRUMENT FOR INSERTION IN A DORSAL VERTEBRA 

DESCRIPTION 

5 The present invention relates to an instrument in 

particular suitable for being inserted into the cavity within a vertebra, 
which instrument features a collapsed position and an expanded position, 
in which collapsed position the instrument can be inserted into the 
aforesaid cavity through an opening in the vertebral wall. 

10 If the quality of the bone tissue inside a vertebra 

deteriorates due to illness, such as osteoporosis, trauma and the like, 
the surrounding bone tissue may be subjected to an ever increasing 
pressure, which may lead to said tissue collapsing as well and the 
vertebra being compressed, with all the unpleasant consequences thereof. 

15 Although various methods are known for restoring the height 

of an intervertebral disc; see International patent WO 01/03616, for 
example, only few suitable techniques are known for restoring the height 
of a damaged vertebra. 

It is known, for example, to replace a damaged vertebra in 

20 its entirety by a prosthesis, but this is a very radical operation which 
is only performed in exceptional cases. 

According to another, fairly recent technique for restoring 
damaged vertebrae, the vertebra is fixated with bone cement or the like. 
This method is disclosed in International patent application no. WO 

25 98/56301. According to said method, the height of a crushed vertebra is 
restored by inserting an inflatable balloon into the cavity within the 
vertebra. The balloon is first inserted into said cavity in pressureless 
condition through a small opening in the vertebral wall, after which it 
is inflated, as a result of which the vertebra regains its original 

30 condition. Then the balloon is rendered pressureless again and removed, 
after which the space created inside the vertebra is filled with some 
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kind of bone cement. 

One drawback of this method is the fact that the inserted 
material is subjected to a pressure upon releasing of the balloon 
pressure, as a result of which said material may leak out, so that it 
5 will no longer perform its function to its full extent. Furthermore, the 
quality of the fusion between the inserted material and the surrounding 
bone tissue is not fully satisfactory, resulting in a less than optimum 
long-term strength and quality of the treated vertebra. 

Nevertheless, in view of the rapid increase of the number 

10 of osteoporosis patients, there is a need for a relatively simple and 
reliable method for restoring damaged vertebrae. Consequently, it is an 
object of the present invention to provide an instrument by means of 
which a damaged vertebra can be restored in a relatively simple, i.e. 
with only relatively minor surgery being required, and qualitatively 

15 satisfactory manner. 

An advantageous aspect of the invention is the fact that 
the instrument has been designed such that the surgeon can perform the 
operation with minimal invasive surgery. In order for the technique to 
become generally accepted, minor and rapid surgery and a short recovery 

20 time for the patient are essential. 

Another advantageous aspect is the fact that the method 
employing the instrument according to the invention is quite similar to 
generally accepted techniques for restoring intervertebral discs, in 
particular to the so-called back approach. According to said approach, 

25 two blocks, also referred to as cages, are inserted into the 
intervertebral disc on either side of the spinal cord, restoring the 
spacing between the two adjacent vertebrae on either side and fixating 
the two vertebrae relative to each other. As is the case with the 
aforesaid conventional techniques for restoring intervertebral discs, the 

30 present instrument has two different functions, viz. restoration of the 
vertebra to its normal dimension and bearing the load on the vertebral 
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body until sufficiently bone tissue has formed around the instrument that 
takes over the load. It must be possible for the surgeon to insert 
various kinds of material around the instrument, for example bone 
particles, minerals, etc, in order to accelerate bone growth without 
adversely affecting the bearing capacity of the instrument. 

Another advantageous aspect is the fact that the 
restoration of the shape and the dimensions of the vertebral body can 
easily be checked by the surgeon, with the surgeon being able to withdraw 
the instrument if he is not absolutely certain that the instrument is 
correctly positioned. 

The instrument according to the invention meets all the 
above requirements, and in order to achieve that, the instrument is 
characterized in that it comprises a first upper elongated contact 
element and a second lower elongated contact element, and in that means 
are present for moving said elements apart in a direction substantially 
transversely to their contact surface to a particular end position and 
fixating said contact elements relative to each other in said end 
position. 

The instrument according to the invention may have a small 
width dimension and, in the collapsed position, also a small height 
dimension. In this position, the instrument can be inserted into the 
vertebral cavity via two small incisions in the patient's tissue and two 
small opening is in the vertebral wall. All this with a minimum degree of 
discomfort to the patient and under circumstances which ensure a quick 
recovery of the area in question. After the instrument has been inserted, 
the two contact elements are moved apart until they press against the 
upper and lower end faces of the vertebra in question with a specific, 
predetermined force in their end position, thus restoring the vertebra to 
its original dimension. In this position, the contact elements are 
fixated relative to each other. Now the surgeon can introduce a material, 
such as minerals or bone cement, into the space thus formed. The load on 
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the vertebra is initially taken up nearly entirely by the instrument, so 
that bone growth can take place without the restored position of the 
vertebra being affected. Once a sufficient amount of bone of sufficient 
strength has been formed, said newly formed the bone will gradually take 
over the load on the instrument, all this analogously to the 
aforementioned cage techniques. Since the instrument has directly 
returned the vertebra to its original shape and fixated it therein, the 
pain which the patient experiences will be much less from the outset 
already. 

It will be apparent that an instrument according to the 
invention is also very suitable for use as a vertebral prosthesis, in 
which a complete vertebra is replaced. Hereinafter a further explanation 
of the invention will be given by means of a description of the 
embodiment that is very suitable for use in a vertebra. 

According to the invention, the means for moving the 
contact elements apart may be formed by all kinds of suitable mechanisms, 
for example hydraulic, pneumatic on mechanical mechanisms. Important is 
the fact is that all these mechanisms enable fixation of the elements 
relative to each other in their end position. 

According to another embodiment of the instrument according 
to the invention, the means for moving the two contact elements apart are 
designed such that the position of one of the contact elements remains 
substantially unchanged during the aforesaid movement and that the 
movement is carried out by the other element. 

According to another embodiment, it is the upper element 
whose position remains unchanged, in which case it is the lower contact 
element that moves towards the bottom of the vertebral cavity. The 
advantage of this embodiment is that a small access opening in the two 
bone structures practically at the ceiling of the vertebral cavity, also 
called pedicles, suffices to enable insertion of the instrument into the 
vertebral cavity. The instrument is introduced through said openings, and 
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while the upper contact element remains in contact with the aforesaid 
ceiling, the lower contact element is moved downwards, i.e. away from the 
upper contact element, until it makes contact with the bottom, whereupon 
it is locked in position. AIT this will be explained in more detail yet 
hereinafter by means of an embodiment. 

According to another advantageous embodiment, the lower 
contact element is pivotally connected to two parallel arms, which arms 
are also pivotally connected to a beam-shaped element at their upper 
sides, which beam-shaped element is slidably connected to the bottom side 
of the upper contact element. 

According to another advantageous embodiment, a lever is 
pivotally connected to the upper contact element at one end and to one of 
the parallel arms at the other end, wherein the former pivot point is 
located approximately at the level of one parallel arm in the end 
position thereof and the latter pivot point is located between the ends 
of the second parallel arm. 

The above embodiment comprises means for moving the beam- 
shaped element along the bottom side of the upper contact element. As a 
result of this movement, the parallelogram formed by the lower contact 
element and the two arms connected thereto will unfold and the lower 
contact element will move downwards in a direction away from the upper 
contact element. 

According to another embodiment, the means for moving said 
beam-shaped element are formed by a cord or a cable, which is passed 
through an opening present in the upper contact element and whose ends 
ard connected to tensioning means arranged on the beam-shaped element. 

According to another embodiment, the aforesaid arms have a 
length such that the overall height dimension of the instrument in the 
expanded position thereof corresponds to the spacing between the bottom 
and the ceiling of the vertebral cavity. Said spacing must be measured 
for each case, which may be done by means of a measuring instrument of a 
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construction similar to that of the instrument according to the 
invention, after which an instrument having the measured dimension must 
be inserted into the vertebral cavity. 

The invention further relates to a method for using the 
5 instrument according to the invention. Said method is characterized in 
that two small openings are formed in the vertebral walls, through which 
openings the instrument is inserted in the collapsed position thereof, 
after which the instrument is expanded and locked in position in the 
vertebral cavity by suitable means. 

10 According to another advantageous embodiment, said two 

small openings are formed in the upper part of the walls surrounding the 
vertebral cavity and the position of the upper contact element remains 
substantially unchanged upon expansion of the instrument, whilst the 
lower contact element is moved downwards in the direction of the bottom 

15 of the vertebral cavity. 

After expansion and fixation of the two contact elements 
relative to each other, the vertebral cavity is according to the 
invention filled with a bone material or a mineral which stimulates the 
bone growth. 

20 The invention will be explained in more detail hereinafter 

by means of an embodiment. 

Figures la-d are side elevations of an embodiment of the 
instrument according to the invention, showing a number of operational 
positions ranging from a fully collapsed position (Figure la) to a fully 
25 expanded and locked position (Figure Id). 

Figures 2a-b are perspective side elevations of the same 
instrument in a semi- expanded position (Figure 2a) and a fully expanded 
and locked position (Figure 2b). 

Figures 3a-c are various schematic, sectional 
30 representations of vertebrae and of the incisions and openings that must 
be formed so as to enable insertion of the instrument according to Figure 



WO 03/003951 PCT/NL02/00429 

7 

1 into the vertebral body. 

Figures 4a-c schematically show the various stages of the 
insertion of an instrument according to the invention into a vertebral 
body. 

5 In Figure 2a, numeral 1 indicates a first, upper, elongated 

contact element. Numeral 2 indicates a second, lower, likewise elongated 
contact element. Two parallel arms 3 and 4 are pivotally connected to the 
lower contact element 2 by means of hinges 5 and 6, respectively. At 
their other ends, the arms 3, 4 are pivotally connected, at points 7, 8, 

10 respectively, to a beam-shaped element 9 which is slidably connected to 
the bottom side of the upper contact element 1. In its end position as 
shown in Figure 2b, a lever 10 is connected to the upper elongated 
contact element 1 with one end by means of a pivot 11, approximately at 
the level of parallel arm 4. The lever 10 is connected to the parallel 

15 arm 3, approximately at the centre thereof, with its other end by means 
of a pivot 12. 

The upper contact element is provided with a cavity 13, 
through which a cord 14 is passed, the free ends of which are fixed in a 
detachable tensioning device 15 connected to the beam-shaped element 9, 

20 by means of which cord a pulling force can be exerted for the purpose of 
moving the instrument from its collapsed position as shown in Figure la, 
via the intermediate stages as shown in Figures lb-c, to its fully 
expanded position as shown in Figure Id. It should be noted in this 
connection that pulling of the cord 14 causes the beam-shaped element 9 

25 to move to the right along the bottom side of the contact element 1, thus 
driving the lever 10, as a result of which the parallelogram formed by 
the lower element 2, the beam-shaped element 9 and the arms 3,4 moves 
further and further towards its unfolded position. In Figure 2, said 
parallelogram has reached its fully unfolded position, in which position 

30 it is locked as a result of the projecting part 16 on the upper contact 
element 1 mating with a cavity 17 in the beam-shaped element 9, such that 
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the projecting part 16 is forced into the cavity 17, producing a friction 
between the two surfaces which causes the contact elements to be fixated 
relative to each other. 

As is shown in Figures 3a-c, an instrument of the above- 
described kind can be introduced into a damaged vertebral body 18 by 
first making two fairly small incisions 19 in the tissue 20 of a patient. 
Following that, openings 22 are formed in said vertebral body by means of 
well -known and frequently used instruments 21, via the bone portion 23 
which connects the rear part 24 of the vertebra to the vertebral body 18. 

The insertion of the instrument is schematically shown in 
Figures 4a-c, which clearly show that in a first stage, as shown in 
Figure 4a, the instrument is pushed into the bone portion 23 through the 
aforesaid openings (not shown) in its collapsed position by means of an 
auxiliary insertion element 25 and placed into the vertebral cavity 18. 
It is noted that the aforesaid openings are located so high that the 
first upper contact element 1 practically abuts against the ceiling of 
the vertebral cavity. Subsequently, the instrument is expanded by moving 
the beam-shaped element 9 to a position under the contact element 1 by 
means of the auxiliary element 25, using the cord 14, upon which movement 
the lower contact element 2 moves downwards in the direction of the 
bottom of the vertebral cavity. Figure 4c shows the stage where said 
expansion is complete and the instrument is fixated. In addition, the 
auxiliary element 25 is disconnected from the instrument. If the surgeon 
should decide just before the fixation stage that the instrument is not 
correctly positioned in the vertebral cavity, he will be able to collapse 
the instrument again and withdraw it through the aforesaid openings. 

The expanding instrument has stretched the vertebra 
substantially to its original dimension, as it were. The instrument can 
now take up loads that are exerted on the vertebra. The space that has 
been formed within the vertebra can now be filled with a mineral material 
or another material which stimulates the bone growth. Since the 
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instrument takes up any loads that are exerted on the vertebra, bone 
growth can take place without any risk of forces being exerted on the 
vertebra causing the bone that has grown to collapse again, thus forcing 
out the inserted material. This leads to a satisfactory restoration 
procedure for a damaged vertebra, which can be realised by means of an 
instrument of simple design and a relatively simple surgical procedure. 
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CLAIMS 

1. An instrument in particular suitable for being inserted 
into the cavity within a vertebra, which instrument features a collapsed 

5 position and an expanded position, in which collapsed position the 
instrument can be inserted into the aforesaid cavity through an opening 
in the vertebral wall, characterized in that the instrument comprises a 
first upper elongated contact element and a second lower elongated 
contact element, and in that means are present for moving said elements 
10 apart in a direction substantially transversely to their contact surface 
to a particular end position and fixating said contact elements relative 
to each other in said end position, 

2. An instrument according to claim 1, characterized in that 
the means for moving the contact elements apart are hydraulic means. 

15 3. An instrument according to claim 1, characterized in that 

the means for moving the contact elements apart are pneumatic means. 

4. An instrument according to claim 1, characterized in that 
the means for moving the contact elements apart are mechanical means. 

5. An instrument according to claim 1, 2, 3 or 4, 
20 characterized in that the means for moving the contact elements apart are 

designed such that the position of one of the contact elements remains 
substantially unchanged during the aforesaid movement. 

6. An instrument according to claim 5, characterized in that 
the position of the upper element remains unchanged during the aforesaid 

25 movement and in that the lower element moves towards the bottom of the 
vertebral cavity. 

7. An instrument according to claim 4, 5 or 6, characterized 
in that the lower contact element is pivotal ly connected to two parallel 
arms, which arms are also pivotally connected to a beam-shaped element at 

30 their upper sides, which beam-shaped element is slidably connected to the 
bottom side of the upper contact element. 
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8. An instrument according to claim 7, characterized in that 

the two parallel arms are connected to the lower contact element on the 
one hand and to the beam-shaped element on the other hand by means of 
film hinges. 

5 9. An instrument according to claim 7 or 8, characterized in 

that a lever is pivotally connected to the upper contact element at one 
end and to one of the parallel arms at the other end, wherein the former 
pivot point is located approximately at the level of one parallel arm in 
the end position thereof and the latter pivot point is located between 
10 the ends of the second parallel arm, 

10. An instrument according to claim 7 or 8 or 9, characterized 
in that removable means are present for moving the beam-shaped element 
along the bottom side of the upper contact element. 

11. An instrument according to claim 10, characterized in that 
15 the means for moving said beam-shaped element are formed by a cord or a 

cable, which is passed through an opening present in the upper contact 
element and whose ends are connected to tensioning means arranged on the 
beam-shaped element. 

12. An instrument according to claim 7, 8 or 9, characterized 
20 in. that said arms have a length such that the overall height dimension of 

the instrument in the expanded position thereof corresponds to the 
spacing between the bottom and the ceiling of the vertebral cavity. 

13. An instrument according to any one or more of the claims 7, 
8, 9 or 12, characterized in that means for fixating the contact elements 

25 in their end position are present on the upper contact element and on the 
beam-shaped element. 

14. An instrument according to claim 13, characterized in that 
the upper contact element is provided with a projecting part and the 
beam-shaped element is provided with a cavity, wherein the projecting 

30 part of the upper contact element mates with the cavity in the beam- 
shaped element in such a manner that a friction between the two surfaces 
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is produced in the end position, which friction causes the contact 
element to be fixated relative to each other. 

15. A method for using the instrument according to any one or 
more of the preceding claims, characterized in that two small openings 

5 are formed in the vertebral wall surrounding the vertebral cavity, 
through which openings the instrument is inserted in the collapsed 
position thereof, after which the instrument is expanded in the vertebral 
cavity by suitable means, so that the two contact elements press against 
the bottom of said cavity on the one hand and against the ceiling of said 
10 cavity on the other hand. 

16. A method according to claim 13, characterized in that said 
two small openings are formed in the upper part of the walls surrounding 
the vertebral cavity and the upper contact element abuts against the 
ceiling of the said cavity upon expansion of the instrument, as a result 

15 of which its position remains substantially unchanged, whilst said 
expansion substantially takes place in that the lower contact element 
moves downwards in the direction of the bottom. 

17. A method according to claim 13 or 14, characterized in that 
after expansion and fixation of the two contact elements in their end 

20 position relative to each other, the vertebral cavity is filled with a 
bone material or a mineral material or another material which stimulates 
the bone growth. 
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